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seen by ordinary vision, 14X = 4| inches.    Hence frequency = 5'4/\ = 15'5 per second ; exactly one half the observed frequency of the bar, viz. 31.
In addition to the phantoms which may be considered to represent the four component progressive waves, others  may be  observed  travelling in directions inclined at 45°.   If we take coordinates %, if) in these directions, (5) may be written
4 cos (&f-/\/2) cos(fc?7/V2) cosnt; ..................... (7)
in which if we put
(i.e. if we suppose the eye to travel with velocity V2 . n/k), we get 2 cos (&77/V2) cos (&f/A/2) + terms in 2nt.
The  non-periodic  part  may  be  supposed  roughly to   represent  the phenomenon.
In order if possible to settle the question beyond dispute, I made yet another comparison of the frequencies of vibration of the fluid and of the support, using a plan not very different from that originally employed by Faraday. A long plank was supported on trestles at the nodes, and could be tuned within pretty wide limits by shifting weights which rested upon it near the middle and ends. At the centre was placed a beaker 4| inches in diameter, and containing a little mercury. The plank was set into vibration by properly timed impulses with the hand, and the weights were adjusted until the period corresponded to one mode of free vibration of the pool of mercury. When the adjustment is complete, a very small vibration of the plank throws the mercury into great commotion, and unless the vessel is deep there is risk of the fluid being thrown out. The question now to be decided is whether, or not, the vibrations of the mercury are executed in the same time as those of the plank.
On March 18 the plank was adjusted so as to excite that mode of vibration of the mercury in which there are two nodal diameters. Two other diameters bisecting the angles between these give the places of maximum vertical motion. At one moment the mercury is elevated at both ends of one diameter and depressed at both ends of the perpendicular diameter; half a period later the case is reversed. The frequency of the fluid vibrations could be counted by inspection, and was found to be 30 (complete) vibrations in 15 seconds, or exactly two vibrations per second. The vibrations of the plank were counted by allowing it to tap slightly against a pencil held in the hand. In five seconds there were 21 complete vibrations, i.e. 4£ vibrations per second, almost exactly twice as many as was found for the mercury. The measurements were repeated several times ; and the general result is beyond question.a wave-length of the real motion. If the liquid on the plate be rendered moderately opaque by addition of aniline blue, and be seen by diffused transmitted light, the lines of ridge and furrow will appear bright in comparison with the intermediate nodal lines where the normal depth is preserved throughout the vibration. The gain of light when the thickness is small will, in accordance with the law of absorp-
